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IN THIS PRESENTATION

Current Methodologies for DER Planning: 

DER Impacts on the Distribution Grid

Regulatory approaches to value DERs in the distribution planning stage

Quantification of DER benefits

Limitations of the current methodologies

Capturing DER value in operations

Challenges:

The dynamic relationship between DER incentives and grid impacts

Value of DERs in Reliability and Resilience contexts



33

DER IMPACTS ON DISTRIBUTION GRID

In typical distribution feeders, DERs 

can reduce netload, which 

fundamentally benefits the distribution 

grid in 3 ways:

Peak capacity reduction

Voltage support

losses reduction

These benefits translate into a value 

to the utilities and, ultimately, to the 

ratepayers:

Investment deferral

Operational / energy costs reduction

Peak load hours

without DERs with DERs
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DER IMPACTS ON DISTRIBUTION GRID

However, too much netload reduction 

can also be a problem to the operation 

of the distribution grid: 

voltage stability

reverse power flows

The benefits are associated with the 

temporal ñalignmentò between DERs 

output and feeder load.

Valley load hours

without DERs with DERs
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REGULATORY APPROACHES TO VALUE GRID IMPACTS OF DERS

5

ǒLocational feasibility range of 

DERs

ǒTransparency for market 

adoption
Considering 

additional DERs

Hosting Capacity

Distribution Grid 

Planning

Deferral opportunity 

Grid Investment needs

DER Capacity Needs 

ǒ active procurement of DERs

ǒNWA projects

ǒ incentives / for DER 

deployment benefits

Negative Impacts: Utilities are typically not 

required to quantify them. 

Instead, these impacts are embedded into the 

hosting capacity analysis, which returns the 

feasible penetration of DERs in each location.

Positive Impacts: Utilities are required to 

identify investment deferral opportunities that 

can be addressed by DER capacity.

The value of the investment deferred informs 

the procurement of DER capacity.
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LOCATIONAL VALUE OF DERS: DISTRIBUTION PLANNING EXAMPLE

6

Load growth 

forecast

Grid needs

analysis

(power flow)

Replace the transformer 

and rate base 

investments 

Procure DERs 

capacity to bring the 

transformer back to 

the limit. 

The valuation is based 

on the marginal cost of 

the traditional option.
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LOCATIONAL VALUE OF DERS: QUANTIFYING BENEFITS

7

ConEdisonBenefit Cost Analysis Handbook

Avoided Distribution Infrastructure Infrastructure Investment Deferral
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LIMITATIONS OF EXISTING APPROACHES

Existing methodologies try to establish a 

1:1 relationship between the investment 

and the benefit created. 

The reality is more complex: 1 DER 

investments can provide multiple 

benefits; 

Instead of just a power flow, utilities could 

be incentivized to run a least cost 

optimization problem with all NWA as 

investment options.
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CAPTURING ADDITIONAL OPERATIONAL BENEFITS

9

ǒLocational feasibility range of 

DERs

ǒTransparency for market 

adoption
Considering 

additional DERs

Hosting Capacity

Distribution Grid 

Planning

Deferral opportunity 

Grid Investment needs

DER Capacity Needs 

ǒ active procurement of DERs

ǒNWA projects

ǒ incentives / for DER 

deployment benefits

Additional Benefit 

analysis

Locational marginal costs 

of energy and capacity

DER locational benefit A 

DER locational benefit B 

DER locational benefit C 

Stack different 

values

Utilities can be required to capture additional values (beyond investment deferral), such as 

reduction of bulk power system capacity and energy uses.
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LIMITATIONS OF EXISTING APPROACHES

Multiple DER value 

(including locational ones) 

can be integrated into 

different incentives and 

compensation mechanisms.

This provides more realistic 

incentives (including 

temporal) that can capture 

the operational value of 

DERs.

NYSERDA Value Stack Eligibility
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CHALLENGE 1: A DYNAMIC PROCESS

11

The procurement of DERs through incentives (e.g. rates, compensation mechanisms) 

changes the behavior of adoption, which may lead to unexpected changes in the grid itself.

DERs make ratemaking and distribution planning interdependent.

DER Capacity Needs 

ǒ incentives / for DER 

deployment benefits

DER locational benefit A 

DER locational benefit B 

DER locational benefit C 

Stack 

different 

values

Expected Grid 

Conditions

In reality, this is a dynamic process
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EXAMPLE OF DYNAMIC INCENTIVES

12

Change solar compensation incentives for 

Solar + Storage adoption.

Model how those incentives would change 

the adoption and operation of DERs. 

Capture the impact on the distribution grid.

Vary solar compensation as a 

function of the volumetric energy 

tariff.

Vary energy cost during the peak 

time to control the grid peak.

2 Type of incentives

M. Heleno, D. Sehloff, A. Coelho, A. Valenzuela, ñProbabilistic impact of electricity tariffs on distribution grids 

considering adoption of solar and storage technologies", Applied Energy, vol. 279, December 2020.
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EXAMPLE OF DYNAMIC INCENTIVES

13

Increasing solar compensation leads to 

more adoption of behind the meter PV, 

which reduces the energy uses.

However, when those incentives are too 

high, we see some violations of the upper 

voltage limits in the grid. 

Increasing the energy cost at the peak hours 

introduce a price differentiation that makes 

storage technologies attractive and reduces the 

peak load.

However, when those incentives are too high, 

there is a risk of undervoltage violations due to 

aggressive energy arbitrage behaviors.

M. Heleno, D. Sehloff, A. Coelho, A. Valenzuela, ñProbabilistic impact of electricity tariffs on distribution grids 

considering adoption of solar and storage technologies", Applied Energy, vol. 279, December 2020.
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CHALLENGE 2: VALUING DERS IN RELIABILITY AND RESILIENCE CONTEXTS

14

How to make sure utilities have the 

necessary resources on the ground to 

respond to routine failures and mitigate the 

HILP events?

How can utilities make risk informed 

decisions when planning for investments 

with DERs?

What are the trade-offs between optimizing 

for Economic, Reliability and Resilience 

targets?
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RELIABILITY VS RESILIENCE PLANNING

15

Reliability planning is about mitigating 

outages caused by routine events. 

Å Expected value of interruptions.

Resilience planning is 

about controlling the 

risks posed by rare, 

long-duration events.


